Abstract. Nest construction by the wasp Polybia occidentalis involves the coordination of three groups of specialized workers. Wood-pulp foragers deliver their loads to builders, who use it to construct the nest. Water foragers transfer water to both pulp foragers and builders, who use it to keep the pulp moist during handling. During a round of nest construction or repair, the levels of activity in the three groups are kept in balance, minimizing queuing delays during transfer of these materials. If the operation is perturbed, balance between the groups is restored, indicating that the system self-regulates. The aim of this study was to determine the sources of information used by each of the three task groups to adjust its level of activity to those of the others. Colonies' responses to experimentally-induced increases and decreases in the flow of each material during nest repair were videotaped in the field in Costa Rica. The results showed that only the builders received information about the nest damage directly from the nest. Feedback between builders determines the level of building activity, which in turn sets the size of the entire repair operation. The level of pulp-foraging activity was determined by information about demand for pulp received by pulp foragers from builders. Water foragers similarly adjusted their group's activity rate in response to feedback received from pulp foragers and builders about the demand for water. Such a chained flow of information from one task group to the next, in reverse order of material flow, allows each task group to fine-tune the size of its effort to that of the group it serves, enabling the whole system to respond efficiently to perturbations.
Nesting behaviour in the social insects is one of the most spectacular manifestations of emergent behaviour in the biological world. The nests themselves are often remarkably complex and intricately adapted to provide housing for the colony, protection against predators and parasites, and facilitate homeostatic control of physical conditions for the adults and brood. The nest may be immensely larger than a single individual could construct, and the fabrication of the whole structure may take longer than the lifetime of an individual worker, yet a worker can contribute labour to the effort in ways that are appropriate to the stage of construction at the time (Wilson 1971) . This coordination is achieved without any evidence of central control; no one individual or group has a 'blueprint' for the nest from which it directs others. Instead, the organization of workers into a nest-constructing group is characteristic of a distributed process, from which the nest structure, the product of colony-level behaviour, emerges (Deneubourg et al. 1990; Camazine 1991 Camazine , 1993 . One of the challenges of insect sociobiology is to explain how such colony-level behaviour emerges from the individual decisions of members of the colony.
Some of the more elaborate nests constructed by social insects are found among the wasps. In the complexity and regularity of their nests and the diversity of their construction techniques, wasps equal or surpass many of the ants and bees (Jeanne 1975; Wenzel 1991) . Polybia occidentalis, a common wasp of the neotropics, is an excellent species in which to analyse how nesting behaviour is organized in an advanced eusocial insect (Jeanne 1986 (Jeanne , 1987 O'Donnell & Jeanne 1990) . Colonies of this wasp are founded by a swarm of workers and queens. Within a few days of settling on a site, the workers in the swarm complete
